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This talk:

Global perspective — 21
century

« Why coastal change (and
not only sea-level change)?

» Go through the individual
drivers for coastal change

» What are the effect of the
combination of these

drivers?
* Which coasts are most

exposed? P
«  What about Bergen and e

Norway?
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Florida is drowning.
Condos are still being
built. Can't humans see
the writing on the wall?

The Guardian

BEE | 0 vome | news

Solutions to the global
noncomm e
diseases epidemic

Coastal floods warning in UK as sea levels

rise

Storm Ciara brought widespread flooding
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Global sea-level change
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Global sea-level change

Projected global mean sea level rise under different SSP scenarios
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(b) Global Sea-Level Budget Global sea-level change
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Fox-Kemper et al. 2021, IPCC AR6

2006-2018

* Melting og ice sheets and glaciers: 44%

* Glaciers: 17%

* Greenland: 17%

* Antarctica: 10%
* Expansion of sea-water due to heating: 39%
*  Ground-water depletion: 17%
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Global sea-level change
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Vertical land movements
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PROCESSES OF SUBSIDENCE

Vertical land movements
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Vertical land movements
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Vertical land movements
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Subsidence (m)

1900
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Year
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Vertical land movements
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Absolute SLR
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Erkens et al., 2015
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PROCESSES OF SUBSIDENCE

Vertical land movements

Tectonics &

Isostasy
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Sediment supply
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Sediment supply
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Sediment supply

Satellite map
Water index

Water change

Year - 1984
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Sediment supply
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Sediment supply
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Sediment supply
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Sediment supply
SAND MINING

Image: buildingradar.com

Yearly sand and gravel consumption for the industry, mainly concrete, glass, electronics:
32-50 billion tons.

The intens urbanizations will only increase in the future —
hence increased sand consumption from rivers and the coastline.
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SAND MINING MEKONG DELTA Sediment supply
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Billion tonnes per year

Sand price (US$ per tonne)

Sand availability == Sand demand
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IN THE RED Sediment supply

Most large- and medium-sized deltas cannot grow fast enough to keep up with sea-level rise in
the next century. Damming reduces sediment load further and pushes more deltas into the red.
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Sediment supply
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Sediment distribution
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Cape lookout national seashore, North Carolina
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Geodynamics
(tectonics, isostasy)
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Processes affecting coastal change

Global sea-level changes
3,6-8,5 mm/yr
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Global predictions
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Rocky coasts

Rocky coasts with
headland beaches
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lllustration: Martin Kjenes
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STORMFLO+TIDEVANN

+ vind inn mot land
— ek lavt lufttrykk
+ sol og mane
normal fio

Ronald Toppe/Scary Weather

Prosesser som bidrar til flomhendelser

Institutt for geovitenskap
Department of Earth Science




STORMFLO

a) Increase in the population exposed to sea level rise from 2020 to 2040

Exposure to a coastal flooding event that

currently occurs on average once every 100 years
TR
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Lee et al. (2023) Synthesis report of IPCC AR6 (based on intermediate GHG emissions scenario (SSP2-4.5))
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New prognoses for sea-level rise
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Naturhistorisk vegbok
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Havnivaendring
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Highest spring-tide heights
with a sea-level 84 cm
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To viktige rapporter

NORSK KLIMASERVICESENTER

NCCS report 1/2024

AUGUST 2024 A288718

Sea-Level Rise and Extremes in
TILTAK HAVNIVASTIGNING Norway:

BERGEN SENTRUM Observations and Projections Based on
IPCC AR6

M.J.R. Simpson, A. Bonaduce, H.S. Borck, K. Breili, @. Breivik,
O.R. Ravndal and K. Richter

Meteorologisk ity N BJERKNES CENTRE _

A~ institutt Kartverket for Climate Researc! h
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lllustrasjonen viser hvordan en sakalt 200-ars stormflo kan gi oversvemmelser i Bergen i ar 2100. Her
er stormfloen lagt inn pa kote 2.41 som anbefales som minimum gulvheyde i fremtiden. ILLUSTRASJON:
BERGEN KOMMUNE
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Stormflo pa
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Gule markerte bygninger oversvgmmes ved denne
vannstanden.(COWI, 2024).
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Flomvern Bergen (COWI, 2024)
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Hvorfor er vi heldige i Norge (igjen!) [~

1. Hoyt kystrelieff og
glasioisostatisk heving

2. Lite lose sedimenter

3. Drahjelp fra smelting
pa Grenland

4. Breenes skulpturering
av landskapet: Naturlige
vannreservoarer

5. Mye nedbor

6. Slipper tropiske sykloner

7. God gkonomi
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Langt frem i tid

Glasioisostatisk
landhevning avtar
Smelting av (Vest)

Antarktis:
full effekt i Norge e
O p p byg n i n g aV Landsat Image: Mosaic of Ant:ctica team

iIskapper er
langsommere enn
nedsmelting
Havnivastigning vil
fortsette

Neste istid minst
50 000 ar frem i tid
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